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Mediated  Gena  ralix’it  ion  Aieong  Synonyms* 





c-'  1 Gharlf**  No  Ooftr  and  Thomn  J«  Ford  r / 

University  of  Maryland  J h ° 


Previous  investigation*  hare  indiceied  that  generalisation  of  oonditioniag  will 
occur  from  ora  word  to  another,  even  the  ugh  tha  word*  in  question  poosaaa  ne  «lnl-> 
lavity  of  spjujaranoe  or  eound,  Owns  rail  tail  on  thus  ha*  haan  shown  to  oeour  on  tho 
basis  of  eynonyalty,  gatonynlly  and  a ralationahlp  daaoribad  a*  a apeoies-gsaue 
relationship  (Rairan*  10*  Rieei,  11,  Goodwin,  Long  * Welsh,  d,  Foley  k Oof*r,  4, 
Oofor,  Janie  and  Rowell,  8,  Wyile,  14,  and  ethere).  Such  findings  have  a good  deal 
of  laportanoa  la  41m  understanding  of  lcngiagi  funotioas  (1,  of,  Millar,  tj  and  la 
the  understanding  of  atlaulus  equivalence.  Generali tation  of  conditioning  of  the 
Iclnda  enumerated  above  is  associated  with  a learned  r xuivalenoe  of  tho  rt inulus 
words  end  has  besn  naawd  ate  dieted  general lsatl on  • 


Many  of  tho  datalla  of  thla  process  of  Media  tod  generalisation  anong  words 
ronain  to  bs  explored.  On*  detail  1*  ths  subject  of  Investigation  of  tho  present 
study.  Tha  problau  that  was  lavsstigatsd  was  this*  Mould  generalisation  oooar  to. ' 
aynaajas  of  a ward  In  unounts  corresponding  to  tho  closeness  of  noaning  of  tho 
oynoayns  to  the  original  word?  Although  toohnieally  synonymity  noons  elooo  sisi- 
larity  in  the  weaning  of  two  or  uoro  wards*  it  assn*  likely  that  in  general  language 
usage  one  synonym  any  be  regarded  aa  uoro  oynonynoua  than  others  to  a particular 
word.  This  gives  rise  to  tho  possibility  of  a gradient  of  sJUsilarity  auoug  tho 
•ynonyns  of  a given  word  and  thus  to  tho  possibility  of  finding  a gradient  of  amount 
of  generalisation  to  thsso  several  e ynonyns* 


•A  further  interest’ determined  the  specific  fern  of  this  otydy*  UoGlanise  (•) 
has  reportsd  that  ths  subjects  give  free  associations  factor  to  still  us  words 
chosen  from  tan  Allpert-Yomoo  value  category  on  which  they  score  hi#  then  to  vain* 
category  words  on  which  they  score  lew.  It  seeaod  possible  that  tide  finding  > 
reflected  the  operation  of  nodldietod  generalisation,  and  the  present  study  was 
considered  to  be  an  indirect  teat  of  this  possibility. 


The  theory  underlying  the  method  of  tho  present  study  any  bs  briefly  described. 
It  aesuaea  that  the  eoourenoes  of  a word  as  a itiaulus  and  of  the  response  of  seeing 
mad  reacting  to  it  will  Inmsdlately  uake  wra  available  or  ready  for  response  those 
words  vhloh  bear  soat  rolationship  to  it  (of.  Skinner,  18).  Thus,  if  tho  word 
jjUftigl  is  oeon  and;  pronouneod  related  words  such  aa  flty^f  and  asd*  should  boeosw 
uoro  available  thaa  otherwise  «sd  should  oeour  in  tho  overt  verWi  behavior  of  the 
subject  under  suitable  eirosmstosess#  Further,  in  ths  axanpl*  oitsd  above,  if 
strls  is  more  aloasly  synonymous  to  ffljMflB  than  is  gods*  then  stylo  should  receive 
a greeter  Ineraasat  to  its  response  strength  and  bee«s*  sore  quickly  available  than 

ISftt* 


•This  is  Teehaioel  Report  Me*  1»#  prepared  under  Centrist  M7  0NR»BWt,  T.O*  Hi, 
between  the  Office  of  Koval  Research  and  the  University  of  .Maryland.  It  is  an 
abbreviation  of  a Master's  thesis  prepared  by  Tori  f&). 


y 


Tha  method  chosen  to  study  this  problem  does  not,  strictly  spanking,  *;eet  thw 
ttboro  asBurapticma.  It  involves  one  further  step,  namely,  that  the  first  ansooi&tiv# 
reaction  to  tha  aynoayia  (styi.?  or  11094?)  will  occur  more  quickly  than  to  word*  not 
associated  with  a prior  stimulus  word*  On  the  basic  of  the  results  of  thin  study, 
this  last  assumption  Is  evidently  erroneous,  «s  the  results  to  be  presented  are 
entirely  negative 


METHOD 


In  general,  the  method  used  in  this  experiment  was  aa  follows*  A given  otandxrd 
word,  say  ftahip.  was  presented,  and  tbs  subject  responded  by  pronouncing  it* 

Zoned lately  following  this,  a "stimuli*  word"  was  presented,  and  tha  subject  g»vo  to 
it  his  fifat  free  association*  Tha  stimulus  word  «m  either  a synonym  (like  style . 
or  ^ftds)  with  a known  degree  of  similarity  to  the  standard  word  or  a neutral  word 
bearing  no  sswmtie  relationship  to  the  standard  word.  In  addition,  aa.oto  stimulus 
word  was  presented  (in  another  group  of  subjects)  alone  and  tha  aaeooiative  reaction 
time  to  the  stimulus  t«rd  in  isolation  was  determined . 

Source  of  Words  for  tha  Construction  of  Bard  Lists* 

Tha  source  of  writ  tm*  a word  list  sonatnietsd  by  Haagen  (?)«  Th»  total  list 
consists  of  460  two-syiluMe  adjaodvts  differentiated  into  eighty  groups  of  six 
words  each  which  are  related  in  weaning*  Xn  sash  grew  a "standard  .weird"  is  coopered 
with  five  of  itfl  synonyms  along  four  word  dineoaionst  (a)  ainUarlty  *f  aeaaing 
(b)  oloaaness  of  aasooilatiwe  connection  (a)  vividness  of  connotation  and  (<0 
faadlarity.  Thus,  the  total  list  nay  he  oonaidorad  as  oonaistiag  of  400  were  pairs* 

Haagen  obtained  scale  values  for  each  of  the  400  pets  by  having  four  grows  of 
eighty  judges  each  scale  these  pairs  in  regard  to  one  of  tha  four  went  dimaeienc 
using  a seven  point  scale  with  equal  appearing  intervals*  The  final  seal#  wains 
assigned  to  cash  word  pale*  was  tike  median  of  eighty  Judgments*  Tha  seals  was 
constructed  too  aa  that  the  total  range  of  seals  values  wm  from  *08  ( Maximum)  to 
4*3  (minimum)*  Tha  list  wtve  assumed  to  bo  suitable  for  this  experiment  ainoa  the 
assignment  of  bcuIo  values  van  baaed  on  the  judgments  of  undergraduate  student* 
registered  in  tha  Introductory  Psychology  course  at  tha  Stats  University  of  lean. 

On  tha  heals  of  tha  distribution  of  ■ sails  values  for  each  of  the  four  word 
dinaasisugs,  Haagen  caodtudedi  "The  pmad  word  lint  was  «u(Ucd  to  saa$ls  tha 
dimension  af  simtlsrity  of  meaning  nd  doss  not  sowar  the  full  rung*  of  the  other 
di Mansions"  (7,  p.439).  Par  thin  reason,  only  the  coals  values  along  tha  dlUMWlCKi 
of  similarity  of  waning  ware  cone  Ida  red  in  tbw  sale  it  ion  of  word  pairs  Sum  this 
list.  The  reliability  of  this  scale  of  similarity  of  massing,  ba**(5  on  a Peareem 
rroduct-noeent  eorrelaiicn  between  ratiagu  of  tw>  independent*  randomly  fflhoaaa  groopa 
of  forty  judges  in  reported  by  Hee&en  to  be  *t . H.  fiducial  limits  {1  per  eae&),  o*®3> 
and  o,93*  (7 , p«4h?) 


Tho  present  experimenters  au  a i Iraqueroy  ratings  from  the  Thorndike- 

L argn  (13)  word  List  vo  all  tho  wordu  in  Haaten'B  vlet.. 

Tha  highest  Thorndike  Lorgs  frequency  rating  iei  that  of  "Art.”*  indicating  one 
hundred  or  more  oceurencee  of  a word  in  ovary  one  million  words  in  standard  English 
reading  matter*  The  next  highetu  rating  ie  "A”*  indicating  that  a word  occurs  at 
lonat  fifty  times  per  million  words*  Haagen'n  word  list  contained  a group  of 
tweniy-ninoe  synonym  pairs  in  which  the  stimulus  word  of  tha  pair  was  rated  "AA", 
and  tweMt;y»five  synonym  pairs  in  whioh  the  stimulus  word  of  the  pair  was  rated 
-A”.  It  me  derided  that  from  thane  two  groups  of  words*  an  initial  a priori 
salvation  of  words  for  use  in  the  various  experimental  treatments  would  b*  sade* 

Conitruption  of  tha  dradirots  of  Similarity  «f  fetateg* 

In  the  construction  or  tho  gradients*  certain  arbitrary  decisions  were  made 
in  regard  to  the  selection  of  word  nalr*o  These  worst  (a)  a standard  word  could  be 
selected  for  only  one  gradient*  and  could  appear  only  once  within  that  gradient  ' 

(b)  the  dlfferenoes  between  the  aoale  values  of  degree  of  elmUarity  of  meaning 
of  the  word  pairs  would  b*  approximately  equal* 

FT  am  the  twenty- five  pairs  of  synonyms  rated  "A”,  fifteen  synonym  pain  were 
selected  to  approximate  a gradient  of  similarity  of  meaning  increasing  la  lasrenents 
of  0*1  end  0.2  aoale  unite*  The  range  of  this  gradient  was  from  0*0  to  4o£>o  This 
list  of  synonym  pairs  with  their  corresponding  ratings  of  similarity  of  nooning  It 
presented  in  Table  1» 

from  the  twmty~nln«  synonym  pairs  rated  HAA”,  it  was  arbitrarily  docided  to 
soleot  ton  synonym  pairs  to  approximate  a gradient  with  a difference  between 
auoosssive  scale  values  of  0*4*  The  range  of  the  finally  oonstruotsd  gradient 
was  from  0*0  to  4*0  in  scale  units*  This  list  of  ten  synonym  pairs  with  their 
o or  responding  degrees  of  similarity  of  meaning  ie  presented  in  Table  11*  Op  te 
this  point  In  the  eonetruetion  of  the  gradients*  ell  the  requirements  of  the 
design  wtre  satisfied  except  that  of  equal  availability  of  response  to  the  etiaulus 
words  under  control  oondltions*  Even  though  a group  of  words  may  ooaur  with  equal 
frequency  in  the  English  language*  the  availability  of  associations  to  them  may 
differ  greatly*  If  then  this  were  the  case  with  the  stimulus  words  in  ths  two 
gradients*  the  offsets*  if  any*  of  the  independent  variable  could  not  be  validly 
interpreted* 

.-'res  associative  reaction  time*  to  tho  stimulus  words  presented  individually 
were  taken  *«  tha  measure  of  availability  of  responses  to  the  stimulus  words  in 

1 and  11*  If  a groi%>  of  words  has  equal  availabilities  of  response*  then  ths 
fro#  nuaoclutive  reaction  times  to  them  should  be  comparable* 

/res  annoclatir*  reaction  times  ware  obtained  for  the  fifteen  etlmuluf.  wands 
mt«.i  -a1*  in  feallimU?*  iubjectw  wen*  five  male  and  five  female  undergraduate 
jtu.t  ' ii  w er.ruiled  in  the  Ultra auatory  i'eychelogy  course  at  tha  Univercity  of  Usury- 
linJ*  ;»f,rt.V<“tt‘c  of  homogeneity  of  variance  os  described  by  Edwards  (3,  p*J96) 

aw  'ipplie-j  u;  in*  *lnta,  :>nd  uhi-aquare  value  of  «ae  abtftined„  Chi.-#quer« 

with  fourteen  degrees  of  freedom  ie  30*141  at  the. 01  levni  of  confidence. 


tajE)W;  : 


The  Initially  Constructed  (fradinni  of  ‘Urollm- ity  of 
Mooning  Composed  of  StancSard  Word*  with  Stimulus 
fords  Occurring  at  Lnaei  Fifty  Times,  but  not  so 
Frequently  as  One  Hundred  Time a Per  Million 
fordo  in  ths  English  Language 


Cods 


Standard  Stimulus  Degree  of  Similarity 

ton!  Word  of  Meaning  - - • - 

>»  r>  * N*  If  <l*  *•  »j  ^ iu  w w » »>  m *•  ,1  w u ei  m ••  *•  o ^ a>  ar  •*  a 


1 

Faare-d 

Holy 

0.9 

2 

Cautious 

Carufu?. 

1*1 

3 

Efcil 

1.2 

4 

lisanolh 

Giant 

1.4 

5 

Feresmut 

Loading 

1®4 

6 

constant 

Steady 

1*5 

7 

Middle 

Central 

1*6 

8 

Little 

Tiny 

1.8 

9 

Pleasant 

Friendly 

8*0 

10 

Knpty 

Hello* 

3.4 

11 

Hidden 

8eeret 

8,9 

18 

Gcaplete 

Perfect 

8*4 

19 

Sullen 

Silent 

3.9 

14 

Beloved 

Preferred 

4,8 

19 

Pernor 

Ancient 

4o5 

• 

TABLE  XI 

Cods 


1 

8 

3 

4 

5 

6 
7 
0 
9 

W# 


The  Initially  Constructed  Gradient  of  Similarity  of 
Cenpoeed  of  Standard  Words  with  Stimulus 
Words  Oeourriag  One  Hundred  Tless  or  More  Per 
Million  Words  in  ths  English  Language 


standard  Word 


Stimulus  Word 


Degree  of  Similarity 
of  Meaning 


;>»  m ^ m *9-  •»  •>  K*>  r*  u*  * a*  ^ 


Rural 

Country 

0*9 

Doufels 

Paired 

1.4 

Unclear 

Clouded 

1*8 

Spoken 

Talking 

2*3 

Liquid 

nocittr 

2,7 

Winding 

Circling 

3*0 

Ardent 

Burning 

9.4 

Royal 

Ruling 

3*9 

Artless 

Open 

4.7 

nr gnat 

Crying 

4.8 

Table  III 

Analysis  of  Variance  of  the  Free  Associative  Reaction 
Time  to  Seven  Stimulus  Words  Occurring  Fifty  to 
One  Hundred  Titans  Per  Ullli.cn  Words 


Souros  of 
Variation 

Sun  of 
Squares 

df 

Usan 

Squares 

f f .01 

Between  words 

1.4681 

6 

.8444 

Between  Subjects 

7.9460 

9 

.8689 

S. 3142  8.76 

Inieraetion 

14. 3877 

64 

.8664 

Total 

83.7996 

69 

Table  IV 

Tbs  Final  Gradient  of  Slnllarity  of  Meaning  Composed  of 
Standard  Words  eith  Stimulus  fords  Having  a 
Thoradlke-Lorgs  Rating  of  "A",  and  Having 
Equal  Response  Availability 


OoAe 

Standard 

Word 

Stlaulue 

Word 

Degree  of  Similarity 
of  lleenlng 

1 

Wleked 

Svll 

1.8 

8 

Muneth 

Giant 

1*4 

8 

Little 

Tiny 

1.6 

4 

Pleasant 

Friendly 

8*o 

6 

**»ty 

Bellow 

8*4 

6 

Dull an 

Silent 

Se9 

7 

Tbraar 

Anelent 

4oS 

Tna  rsae  ion  times  t.;  tl  » voids  ' LcXy"  , -sareful",  'lend i.tr''t  nteady**, 
•bontral",  wa«  :ret%  ‘"perfe.i'  , and  ‘'p;’oft>rr»tV‘  appeared  by  inspection  tc  contribute 
most  of  tho  v iriabilityo  Tin  data  collected  cn  these  words  wu:~e  discarded,  and 
Bartlett '»  to  it  for  homo  gene.  ,y  of  variance  i/aa  applied  to  the  data  of  the  rs~ 
aaiuing  seven  words,  A chi-i  ^uara  value  of  SoStS  was  obtained!  chi-aquar*  with 
six  degrees  of  freedom  is  12  592  at  tho  <>05  level  of  confidence..  Hence  the 
variance  for  these  words  was  notneidered  to  be  raasnilally  homogeneous.. 

The  significance  of  ths  differences  among  the  moan  associative  reaction 
times  to  ths  seven  words  was  tested  by  analysis  of  variance  with  a double 
Glassification.  The  purpose  was  to  demonstrate  a Null  hypothesis  in  regard  to 
the  differences  between  ths  means.  Ths  results  are  presented  in  Table  XII,  and 
show  no  ■lg|ii'ifican<'!<u  *>f  iPffi»rwr«i' 

The  final  ’’A'1  gradient,  an  reproduced  in  Tabid  IV,  was  thuo  composed  of 
seven  standard  words  with  seven  stimulus  words  equated  in  terns  of  frequonoy  of 
occurrence  Ik  the  Knglioh  Language  and  in  availability  of  response. 

Free  associative  reaction  tines  were  obtained  for  thu  ten  s tinulus  words 
rated  "AA"  in  familiarity..  Subjects  were  five  male  and  fivo  feaaK  undergraduate 
students  enrolled  in  the  Introductory  Psychology  course  at  the  University  of 
Maryland,.  Bartlett's  test  of  homogeneity  of  variance  as  described  by  Rdwsrde 
(3,  p*196)  was  applied  tethe  data,  and  a chi-aquar#  value  of  38.04  was  obtalnsd. 
Chi-square  with -nine  degress  of  freedom  is  2lefiCfl  at  ths  .01  level  of  confidence. 
The  reaction  times  to  ths  words  "paired",  “circling",  and  "ruling"  were  selected 
out  as  contributing  most  of  ths  variability o The  Bartlett *s  test  for  homogeneity 
of  variance  applied  to  the  data  of  the  remaining  seven  words  jfelded  a chi-square 
value  ot  11.192$  old. -square  with  six  degress  of  freedom  is  12.393  at  the  »0^  level 
of  eigaifloanoe#  A null  hypothesis  in  regard  to  ths  differences  In  variances  of 
the  seven  words  had  been  desqastrated , 

The  significance  of  ths  differences  among  ths  mean  associative  reaction  times 
of  the  seven  "AA"  words  was  evaluated  by  an  analyst e of  variance  with  a double 
classification.  The  remits  are  presented  in  Table  V,  and  the  differences  are  seen 
not  to  be  significant , 

The  final  "AA"  gradient  as  reproduced  in  Table  VZ  was  thus  composed  of  seven 
standard  words  with  seven  stimulus  words  equated  in  terms  of  familiarity  and 
availability  of  response „ 

Construction  of  tbs  aeries  of  Word  fairs  iftnty&tsd  in  Mggajggft 

The  construction  of  this  series  of  word  pairs  wa®  accomplished  by  random 
reassignment  of  the  standard  words  presented  in  Table  I to.  the  sttwulun  words 
presented  in  Table  IV,  end  by  random  reassignment  of  the  standard  words  in 


Table  V 


Source  of 

Sum  of 

Mean 

Variation 

Squares 

df 

Square 

V 

F.05  P 

Between  Word* 

2.0S31 

6 

o3589 

1,7847 

So  29  odd 

Between  Subjects 

4.6562 

9 

a 5174 

3o6331 

So07  o05 

Inter* ation 

10,6105 

54 

ol96! 

Total 

17s 1998 

69 

Table  71 

The  Final  Gradient  of  Similarity  ;>f  Weaning  CaopoB«d  of 
Standard  Words  with  Stimulus  Words  Having  A 

IhornUlkt*-  Serge  Katxng  of  AA ' ewiti  Having 
Fqisal.  Reeponae  Avail  ability 


Code 

Standard 

Stlnulue 

Degree  of  Similarity 

Word 

Woird 

Of  neening 

1. 

Rural 

Count  17 

0.9 

2 

Unclear 

Clouded 

1*6 

3 

Spokes 

Talking 

2.8 

4 

Liquid 

Flaring 

2.7 

b 

Ardent 

Burning 

3©4 

6 

Artie ee 

Open 

4.7 

7 

Urgent 

»a»«eMM*e«u 

Crying 

4,6 

Table  wzx  . 

1 

Series 

of  Word  Pain  Unrelated  in  Meaning 

With  Stlnulue  Words  Having  a Thorndike- 
Lorge  Rating  of  *A" 

Code 

Standard 

Stlnulue 

• n* 

Wurd 

Word 

1 

Toxmr 

Kvil 

* 

2 

Conetmt 

Giant 

3 

Sullen 

Tiny 

4 

tapty 

Friendly 

, 

5 

Cautious 

Hollow 

6 

Beloved 

Silent 

7 

Sacred 

Ancient 

X&bla  IT  to  the  stimulus  worsts  :ln  Ta'blo  VI  , with  ths  requirement  that  no  word 
pair  thus  oonstracted  would  l>©  roliatod  in  aeaning.  Th©  following  randomising 
procedure  was  iellessd  for  both  the  "A”  at  i groups j (a)  standard  and 
stimulus  words  were  assigned  cod*  nuabora  (b)  cards  were  dram  with  replacement 
from  a numbered  deck  to  datsrmina  the  poi)  t of  entry  into  a table  of  random 
numbers!  (o)  the  standard  word  with  code  > umber  corresponding  to  ths  first  digit 
rssd  from  ths  tabls  was  assigned  to  th*  frit  stimulus  word,  eta*  Ths  two  groups 
of  word  pairs  unrelated  in  meaning,  (here  f ter  referred  to  as  th*  "A*  and  "AAH 
series) 9 oonstruotsd  by  this  proeaduro  ar  presented  in  Table  VII  and  Table  VIII, 

In  addition  to  these  two  groups,  sight  words  unrelated  to  oaoh  other,  or  to 
aay  of  tho  words  sslsotsd  for  this  study  wars  sslsotsd  from  He«gsn*s  word  list  to 
serve  as  praetios  words*  Ths  sight  words  wars  divided  into  four  pairs  wid  one 
word  of  eaflh  pair  was  e^lsetsd  and  desi^iatsd  as  ths  standard  word*  These 
praotiiso  word  pairs  are  in  Tabls  XX* 


Cods 


Tabls  VIII 


Series  of  Word  Pairs  Unrelated  in  llsaning  with 
Stimulus  Words  Having  a Thorndike- Lorge 
Rating  of  *AA" 


Standard  Stimulus 

ford  Word 


1 

Royal 

Country 

a 

Double 

Clouded 

a 

Rural 

Talking 

4 

Unelsar 

Fiwmtog 

9 

Spoken 

Burning 

6 

Urgent 

Open 

7 

Ardent 

Crying 

Tabls  IX 


Unrslatsd  word  Pairs  Used  as  P rootles  'lords 


aiMaatajua salaam  sas 


Clover 

Ghiordsd 

Ruetis 

Vaesnt 


Faulty 

Inert 

Swollen 

Nimble 


L 


itoiitaijis- 

A presentation  device  was  employed  to  expose  the  stimulus  Korda  «i#«crib»d  i» 
the  preceding  flections.  The  ouhjoot  net  approximately  three  feet  before  & vertical 
plywood  shield,  five  twi  long  and  four  feet  high,  which  fully  concealed  the 
experimenter  end  the  apparatus..  Centrally  leoatod  on  this  nhield  woe  an  aperture 
six  inches  wide  and  five  inches  high  illuminated  by  a flporauoent  tube*  Behind  this 
old  eld,  a frame  which  held  a cord  nix  and  one ‘half  lnehee  lung  and  six  inches  wi.de 
could  be  manually  moved  along  m fixed  horizontal  track  to  expose  the  card  through 
Li.b  ujici  bufb.  ihM  auttcuiti  ol  him  iraaiet  the  truck  and  the  -surao  was  eucn  that  a »>ra 
would  appear  in  the  boos  position  in  the  aperture  from  trial  to  trial.  Cards  were 
rapidly  and  quietly  plarod  in  nnd  removed  from  tho  frame,  and  the  total  operation  of 
the  card  slide  wn:<  achieved  wi  th  minlnxna  dl  otracf, ion  t o the  oubjoot. 

Msec  u re  me  at  of  the  speed  of  associative  response  was  achieved  by  means  of  a 
chronoacope  calibrated  in  hundredths  of  a second  fixed  with  an  electronic  voice-key 
circuit  * « riirij  t„  the  OT*-n*»nt« Mon  rf^v3 <-*>  wt*  ■?—  th*  npnr+ttrtt.  tho 

frame  holding  the  card  cloved  a micro-switch*  This  switch,  acting  through  the  voioe» 
key  oirouit,  avivivuiuu  Cue  cj»rouub»,uj«»-  inn  unronai>co>pe  was  ntoppea  when  me  subject 
responded  to  the  stimulus  by  speaking  his  frse  association  into  a microphone  connected 
to  the  voice- .fcuy  circuit: 

Each  of  the  wards  listed  in  Tablen  IV  and  VI  was  printed  in  black  India  Ink  on 
a whits  poster  card  which  fit  the  carl  fracas  of  the  presentation  device  exeatly-.  By 
use  of  a Leroy  lettering  set,  pen  number  6,  and  template  number  3*50,  the  slew  of  tho 
print  and  amount  of  spacing  was  uniformly  maintains*  for  all  words*  In  addition, 
tho  senior  point  of  oash  word  was  located  la  tho  saos  position  an  saeh  sard,  assuring 
ninlaua  variability  of  word  position  between  tho  cards* 

Tho  reaction  times  of  each  subject  was  recorded  on  mimeographed  forms  constructed 
for  efficiency  in  recording  and  tabulation* 

2emikgJSmg&g»ft 

The  experimental  treatment  employed  to  test  the  primary  hypothesis  was  applied 
individually  to  twenty-five  subjects.  The  order  of  presentation  of  the  word  pairs  in 
the  "A"  and  "AA*  gradients  presented  in  Tables  I V and  VI  was  randomly  determined  by 
the  same  randomising  procedure  described  above.  Since  a subject  served  only  ones  in 
the  experiment;,  the  sons  randan  order  of  presentation  was  maintained  for  all  subjects o 
To  differentiate  between  standard  words  and  stimulus  words,  the  standard  words  wore 
underlined  on  the  presentation  cards. 

l.ac!  ■ object  wic  ora  tod  comfortably  before  tho  presentation  aperture  and  wss 
rv  ■ u hold  tns  microphone  connected  to  the  voice  key.  Then  tfeo  experimenter 

•aiv  bh.-  ■ .illoking  iustrufliiono  from  memory, 

•Th**  *7” u o-77y"" was  manufactured  by  Hal pti  dorhmndn,  ocientii'ic  JnStruementn,  9C 
ruviil-i  iu,  Arlington.  Ua»f schusettn. 


This  i*  «n  experiment  on  the  ability  of  person*  to 
convey  spoken  messages  in  response  to  written  orders 
over  cessantiicatica  systems*  The  prose  dure  here  msy  aeem 
artificial  to  you  in  aowparision  with  an  actual  coracnml- 
oat ion  eituationi  however*  the  baelc  principles  are  the 
sane  for  this  experiment  and  for  the  actual  situation* 

The  microphone  is  attached  to  an  instrument  measuring 
the  pitch  of  the  vcloe*  By  this  experiment*  X would  like 
to  determine  if  changes  in  pitch  occur  under  conditions  of 
simple  repetition  of  a message  and  under  conditions  of 
sudden  ohange  in  conveying  a message » I would  like  to  haw# 
you  respond  into  the  microphone  to  words  which  I shall  place 
in  tide  opening*  Some  of  these  words  will  be  underlined* 
like  this  (sobjaat  »h£sn  a sard}*  Rome  will  not  bo  under- 
lined* like  this  (shown  another  card}* 

When  an  underlined  word  appears  in  the  windown*  pronounce 
it  into  the  microphone  as  quickly  sc  possible)  following  every 
underlined*  another  word  that  is  not  underlined  will  be  presented* 

You  are  net  to  proncunoe  this  weird*  Xnstsad*  you  are  to  pronoun  so 
tbs  first  word  that  you  think  of  whan  you  see  the  word  that  is 
not  underlined^ 

Do  you  have  any  questions  ? Hers  are  several  practice  words 

that  you  can  try* 

At  this  point  the  experimenter  walked  behind  the  shield*  and  mads  tbs  following 
nsMti 

Before  presenting  any  word  to  you*  I will  say  "ready*,  but  you  do  not 
have  to  reply  to  this* 

Follsoing  these  instruct  ions*  the  subject  was  prssmtsd  with  three  praetioe  word 
pairs  which  wars  unrelated  in  meaning*  After  this*  the  experimenter  askedi 

Is  there  anything  you  do  not  understand  about  what  you  are  to  dot 
Than  Shun  Z say  ready*  the  formal  sxpsrimsnt  fill  begin* 

The  subject  was  then  presented  with  the  seven  word  pairs  in  the  “A**  gradient  sad 
the  aev«a  word  pairs  in  the  *AA"  gradi»t|  s standard  word  always  being  followed 
by  a synonymous  stimulus  word*  The  speed  with  which  each  subject  pronounced  each 
standard  word  was  recorded  ae  his  staple  reading  reaction  time*  The  speed  with 
which  each  subject  gave  s free  assoc 1st ion  to  each  stimulus  word  was  recorded  as 
hie  free  associative  reaction  time* 


The  experimental  treatment  employed  to  provide  nonirols  was  applied  to  ten 
aubjeots  individually;;  Thia  involved  obtaining  the  reading  reaction  times  to  the 
standard  words  md  the  free  associative  reaction  times  to  the  stimulus  words  of  ths 
"A"  aid  "AA"'  series  of  unrelated  word  pairs  presented  in  Tables  VII  and  VIII*  The 
order  of  presentation  of  these  stimulus  words*  with  their  respective  standard  words 
was  the  same  as  the  random  order  of  the  "A"  and  **AA"  gradients*  All  other*  procedures 
including  instructions*  in  this  experimental  treatment  were  identtol  with  those  of 
the  first  experimental  treatment  described* 


Subjects* 

Thirty-one  college  men  and  fourteen  college  woman  enrolled  In  the  Introductory 
Psychology  course  and  In  a Social  Psychology  course  at  the  University  of  Maryland 
volunteered  to  ssrva  as  subjects  in  this  experiment  a They  were  entirely  naive  with 

respect  to  the  purpose  of  tfe*  sxpariun'ntg  but  exhibited  interest*  end  CwO|>drated  is 
the  fullest  extent* 


The  group  mean  and  median  free  associative  reaction  times  of  the  twenty-five 
subjects  wars  obtained  for  each  stimulus  went  in  the  "A"  gradient*  The  major 
results  are  presented  in  Table  X* 

Table  X 

Mean  and  Median  Associative  Reaction  Times 
in  Seconds  of  25  Subjects  to  Mm  Seven 
Synonym  Pairs  in  the  "A"  gradient 

ford  Sods* 


l «---  3 4 2 4 


Seals 

Value 

Highest 

1.2 

1.4 

1.0 

I.Q 

2.4 

lot 

Least 

4.5 

N 

25 

25 

25 

25 

25 

25 

25 

X 

1-4SS 

l.ili 

1*020 

1.415  1.429 

1.301 

•m 

Modi  m 

1*92 

.95 

*8T 

1.21 

loOB 

•95 

*6T 

S 

1*05 

.fid 

.42 

o«6 

1.59 

o9T 

•55 

»3ee  Table  XV  tot  ley* 


The  progression  of  mean  reaction  times  fer  word  pair  1*  (highest  in  similarity 
of  meaning)*  to  word  pair  7,  (lowest  in  similarity  of  meaning)*  is  completely  at 
variance  with  Ihe  hypothec  1s  of  decreased  speed  of  reopens s as  afunetion  decreased 
similarity  of  meaning  between  two  synonyms*  The  distribution  of  median  associativa 


XL 


reaction  times,  although  ehowir.g  n eonu Intently  araallar  size  than  t ha  distribution 
of  munnB,  dons  not  differ  in  pntfc.-m  from  tho  rondon  distribution  ef  mean  associative 

Tha  group  mean  and  median  frao  associative  reaction  timee  of  the  twenty-five 
nubjeota  were  obtained  for  eaoh  stimulus  word  in  the  ” AX'*  gradient - Table  XX 
contains  the  major  results,  Here,  ae  with  tha  ' A'*  gradient,  the  diatrubution  of 
isaan  associative  reaction  times  shows  no  t rend  in  the  direction  of  decreased  speed 
of  associative  rasponao  aa  a function  of  decreased  similarity  of  meaning  between 
two  synonyms, 

(Jroup  mean  aaeociative  reaction  times  to  the  stlnulue  words  rated  "A*  in 
familiarity  were  obtained  from  the  data  of  the  three  experimental  treatments.  The 
results  are  preeented  in  Table  XII.  It  may  be  noted  here  that  the  group  mean  so  so- 
elation  time  to  aiisailue  words  preceded  by  synonyms  (“A"  gradient),  is  greater  than 
the  group  as an  enseoiatioa  time  to  stimulus  words  preceded  by  neutral  or  unrelated 
words,  NA“  eerie*),  and  tbit  both  of  these  group  means  are  greater  than  the  grtup 
mean  association  time  to  the  stimulus  words  presented  individually  ("A'"  greuy) r 

Table  XI 

Mean  and  Median  Associativa  Reaction  Times  in 
Seeonds  of  >5  Subjects  to  the  Seven  8ynonym 
Pair*  in  tho  “AA"  Gradient 


Word  Code* 


1 J S 4 5 e 


Seals 

Value 

Highest 

.9 

1.8 

M 

wm 

m 

4.7 

Least 



K 

Is 

ir 

i5 

So 

15 

35 

85 

fi 

A 

1.055 

1.580 

1.830 

1.099 

1.188 

1,079 

1*054 

Median 

.97 

1,88 

1.18 

1.07 

1.13 

.85 

.80 

S 

. itL, 

.74 



•See  Table  71  for  toy. 


Table  XII 

Group  Moan  Associative  Reaction  Tims  to  Stimulus  Words 
In  tho  "A**  droop,  Tho  "A"  Series,  and  the  "A"  Gradient 

^ **  *rKS3SH: raisn? 

asas H.i»tnJ  .or* ttSWW- 

n -a  to  its 


X 


l .me. 


1.2307 


lo267© 


-IS™ 


Ths  signifluaiido  of  the  difference  batman  group  mean  engooiatlsss  tines  to 
stimulus  worde  in  the  “A"  group  and  to  utimuiugi  worde  in  tha  "A**  series  was 
evaluated  by  means  of  Fisher *«  t technique.  The  finding  difference  between  these 
two  groups  mean  of  0*1441  produced  a t value  of  1.3417,  which  hne  & probability  of 
ohanoa  occurrence  greater  than  .05.  This  result  indicated  that  preceding  A stimulus 
word  by  an  unrelated  standard  word  does  not  increase  the  availability  of  responses 
to  the  atlnulue  word  eigpificently  more  than  is  rely  presenting  the  stimulus  word 
alone* 

The  etgnificenee  of  the  difference  between  group  mess  association  tines  to 
stimulus  words  in  t he  "A"  gradient  end  to  s tinulus  word*  in  the  "A"  series  woe 
evaluated  initially  gy  an  analyele  of  variance.  This  analysis  is  presented  in 
Table  X1U. 


Table  XI.TI 

Analysis  of  Variance  of  Free  Associative  Reaction  Times  ef 
25  Subjests  to  Stimulus  Words  in  the  "A*-  Gradient  and 
of  10  Subjects  to  Stimulus  words  in  the  "A*  Series. 


Source  of 

Ywtoftto 

Between  Groups 
Within  Groups 
■MflL- _ 


Sum  of 
Squares 

7.0057 

Jlt&w. 


df 


Ksss 

Jam. 


•Q5_ 


p 

ieo r 


i 

54 

JL 


•8188 

•8081 


1.0587  4.13 


The  estimate  of  within  groups 1 variance  employed  as  the  error  tern  in  this 
analyele,  contains  among  other  sou roes  of  variability,  individual  differences  in 
speed  of  reading  and  vocalising  words.  As  explained  in  a preceding  eeotion  the 
time  required  for  each  standard  word  was  part  of  the  data  recorded. 

To  equalise  the  groups  In  regard  to  this  source  of  variation,  the  elgnlfleenoe 
of  the  iifferwnoe  between  group  mean  association  times  to  stimulus  words  in  the  "A" 
gradient]  and  to  stimulus  words  in  the  "A"  series  was  evaluated  by  analyele  of 
covariance,  using  these  measures  of  reading  reaction  time  of  the  subjects  as  the 
adjusting  variable.  This  analysis,  also  produced  an  ins ipiifi cant  f ratio. 

Adjusting  for  reading  speed  means  that  the  differences  in  mesa  association 
times  of  the  two  groups  cannot  be  accounted  for  by  differences  la  mean  level  of 
ability  to  read  and  vocalise  words,  because  the  group  m*a  association  times  were 
adjusted  by  the  analysis  to  a coaaon  Initial  wan  level  of  speed  In  reading  and 
roasting  to  words. 


The  original  unadjusted  mean  association  tines  had  an  ottos  variance  of  0.8081 
When  the  part  of  the  error  variance  attributable  to  variability  in  reding  mad  inorease 
in  the  precision  of  the  analysis  of  more  than  twenty-one  percent. 

However,  even  with  this  increase  in  precision,  and  the  assurance  that 
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iniii.  virtual  variability  nlonc  could  not  account  for  differences,  the  P ratio  obtained 
by  ojvorl.mee  t»a. s insignificant.  Independent  of  individual  variability  In  reading 
sp^ed,  tho  difference  between  the  mean  association  time  to  Mtlioulue  words  preceded 
by  synonyms  and  to  the  iim  stimulus  words  preceded  by  neutral  words  eae  no  greeter 
than  hs  expected  by  chunue  fluctuation* 

Group  mean  associative  reaction  times  to  stimulus  words  rated  "AA"  in  familiarity 
were  obtained  from  the  data  of  the  three  experimental  treatments.  The  results  are 
summarised  in  Table  XIV.  in  this  table,  as  in  Table  XII,  it  nay  bo  noted  that  the 
group  mean  aflsoeiation  tine  to  stimulus  words  In  the  gradient  Is  larger  than  tho  group 
mean  aseooiatlcn  tine  to  stimulus  words  In  the  series,  and  both  of  these,  in  turn, 
ere  larger  than  tho  group  mean  association  tins  to  stimulus  words  presented  alone. 

The  significance  cf  the  difference  between  the  group  naan  association  ties  is, 
stimulus  words  in  the  KAAM  group  and  the  group  neon  association  time  to  stimulus  words 
b»  the  ‘ AA“  series  was  evaluated  by  maone  of  Fisher 'a  t technique  * The  difference 
between  the  two  group  means  was  oC400,  end  the  obtained  t value  of  .4436  was 
insignificant  below  the  .05  level  of  oonf&denee.  91th  135  degreee  of  freedom,  t at 
the  .05  level  Is  l«ITt. 


Tabl*  XIV 

Group  Mean  Associative  Reaction  Tinea  to  Stimulus  Word* 

Za  The  "AA“  Group,  the  "AA'*  dories,  and  The  "AAM  Gradient 


Mod#  of  Preaqiatlon 

Presented  Preceded  by  Precededby 

-item. HaainOM synonym 


N 

TO 

TO 

ITS 

X 

1.MM 

U1IM 

1*1708 

ii 

o4tT 

*T09 

Table  XV 


Analysis  aS  Variance  of  free  Associative  Reaction  Tines 
of  25  Subjects  to  stimulus  Words  in  tho  "AA"  Gradient  ft 
of  10  Subjects  to  Stimulus  Words  in  the  “AA"  Series 


.-jurte  of 
Var*at  ion 

sun  sf 
Seuarea 

df 

Moan 

Sauart  Y 

t’vtwaen  Orou,<'»» 

»0f«S 

1 

.0002 

Hi. in  Groups 

6.0444 

M 

,,2048  —— 

Vy  I. 

tMU 

w - - - 

35 

Tha  initial  evaluation  of  ..he  slgnif leaner  of  the  difference  betws&y  she  gr*»»*» 
rcenii  annoci.ation  time  to  a tirauluja  *!orda  in  the  "AAU  gradient  and  the  gr«*p  scan 
floatation  time  to  stimulus  words  in  ths  '’AA'1  serf#*  was  to  analysis  of  variance  . 

The  results  are  presented  in  Table  XV,  and  are  seen  to  be  insignificant. 

The  analysis  of  covariance  technique  as  again  deployed,  using  ths  measure  of 
reading  and  vooaliiing  speed  of  the  subjects  m the  adjusting  variable*  Tbs  difference 
between  the  unadjusted  and  the  adjusted  error  variance  io  that  between  .S0t8  and  12*4 
a difference  of  .0750  representing  an  increase  in  precision  of  the  original  analysis 
of  aver  thirty-six  per  cento  In  »pite  of  this  increased  preeiaiea,  however - a 
slearly  inalgnif leant  t rails  at  1.00  was  obtained.  The  hypothetic  that  there  is 

no  algn  if  leant  difference  between,  the  aeaeeiatire  reaction  time  at  cubjeeta  to  etiawiuc 
word*  in  the  "AA'S  gradient  and  "hkH  series  is  hlgily  tenable* 

msuBim. 


TLl,  lid,  ly  ihm  iMiiMiu.  am  khA#  eiuoy  tud  not  demonstrate 

any  significant  relationship  between  the  amount  of  mediated  generalisation  among 
synonym*  and  the  degree  at  similarity  of  meaning  between  any  given  word  mi  its 
synonyms.  This  lack  of  relatlanahlp  was  demonstrated  with  two  independent  Hate  ef 
synonym  pairs  in  shich  the  woeda  to  which  free  assoelatione  wire  given  wars  equated 
in  regard  to  frequency  ef  sc  currents  in  the  English  Language  and  in  availability  ef 
response  under  control  conditions* 

In  addition,  certain  results  that  were  expected  in  view  of  previous  theoretical 
formulations  (1)  and  experimental  finding  in  regard  to  ths  operation  of  mediated 
generalization  along  various  gradients  were  net  demonstrated. 

Theoretically,  if  generalisation  to  synonyms  is  activated  in  a subject  by  the 
presentation  of  a given  word,  then  synonyms  of  that  ths  given  word  should  bo  more 
available  in  the  response  repertoire  of  the  subject  than  words  unrelated  to  the 
given  woru » No  significant  dlfferanoce  in  scan  associative  reaction  tint,  however, 
were  found  between  words  preceded  by  their  synonyms  and  words  preceded  by  unrelated 
words.  wr,c  result  of  this  study  may  be  interpreted  as  being  consistent  with 
theoretiiv.j  oxpectatioa.  Frew  association  to  only  one  word,  without  raforenew  to  anv 
, i 'i  to  i.ui«a  a response  from  hi i:<  entire  response  twpor i~ 

* i r»>  ■ 


r ■ <i  . -i j i .. turn  to  ft  word  witn  reference  to  an  immediately  preceding  unrelated 
« r i -oi  . i rur  mom  rapidly  than  free  association  to  only  on*-  word,  wince 

*.  ■ . - . * » -«  1.  »•  m -a  «i,  x f < ■-  t > v*v.  Ukj  | i • Aikbt)  « 

..ere.v.r-,  <i.e  Inc  * «f  any  ai  pi  If  leant  difference  between  aesociative  reaction  time# 

t.j  . t unit.  by  nwutreu.  w.-rds  «u*u  toe  same  stimulus  woru*  presented  by 

*./. euwi.lv •• ; vus  the  result  expected.  In  view  <s>f  the  ether  findings,  however,  the 
theorot.  ;’i*  significsn.se  of  this  result  eonaot  be  readily  interpreted. 

v/  t <>  1 o no  known  s^liumtlan  lor  the  Inrigp  menace  of  tile  . i euent  rweulte  In 


rilr.isltm  to  other  experimc-.tnl  findings  in  this  •*=#*,-.  However,  the  following 
SvtgT  ition  Id  offered  «•?  » possible  oxplnnatiraio 

It  ra&y  be  raoalled  that  the  study  by  Mcfllmvle*  (8)  waa  designed  far  th*  purpose 
of  rtemonet rating  by  frsa  association  techniques , results  that  had  been  obtained  using 
moanunjr  of  perceptual  thresholds  The  particular  value  words  employed  in  his  study 
were  clearly  differentiated  into  specific  eotegorba,  i.e.  aauthstls  words,  religious 
words,  scor.onic  words,.  Even  with  thsss  great  differences  in  value  connotation 
between  the  six  categories  of  words  employed,  only  the  difference  between  association 
times  to  words  representing  the  two  extreme  oppoeite  values  of  the  subjects  was 
significant. 

It  is  felt  that  the  range  of  the  relationship#  between  the  members  of  the 
synonym  pairs  employed  In  the  present  study  was  extremely  limited.  It  is  believed, 
however,  that  thees  differences  in  similarity  of  ns  suing  do  exist,  and  that  they 
ere  influential  in  the  operation  ef  semantic  generalisation.  It  in  possible  that  the 
performance  required  of  the  subject  in  this  experiment  was  of  push  a nature 

and  that  ouperficiol  responses  could  be  given  so  easily,  that  generalisation  was  never 
activated. 

A.  mors  sensitive  test  of  the  relationship  between  similarity  of  meaning  between 
synonym  and  the  amount  of  mediated  generalisation  might  be  measurement  of  reactions 
under  conditione  where  a subject  could  not  readily  give  superficial  ©r  effortless 
responses.  Such  sortitions  might  be  thees  involving  smbiguoue  or  vaguely  perceptible 
visual  stimuli  or  heavily  mealed  auditory  stimuli.  Under  thees  conditions,  if  the 
order  of  generalisation  among  synonyms  dees  occur  as  hypothesised  la  this  study,  a 
eebjeot  would  be  expected  to  perceive  a word  hifjhly  synonymous  with  ae&early  presented 
standard  word  or  referee ee  mere  rapidly  or  at  a lever  threshold  than  a word  vaguely 
synonymous  with  a el early  presented  standard  word,  future  rasearvh  along  lines  of 
the  present  study,  but  using  as  e dependent  variable  some  measure  of  verbal  reaction 
under  ambiguous  or  eubtbreeheld  stimulus  conditions  might  yield  results  ehleh  mould 
permit  a conclusive  interpretation  of  the  present  problem. 
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